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ABSTRACTED-PUB-NO: JP 0725401 9A 
BASIC-ABSTRACT: 

The implementation method involves selecting the gates in the circuit and 
getting information about them in a gate array library (a). A FPGA network 
list is generated in the next step (b). The network list specifies the logical 
blocks (CLB) needed for FPGA implementation and describes about their 
function 

such as an I/O interface block (IOB) etc. The network list also specifies a 
port connections between the CLBs. In the next step MPLC implementation 
is 

also done using MPLC library (c). The MPLC is now made up a number of 
software 

for CLBs and IOBs. A MPLC substrate made of an array of logical cells is 

then 

taken. 

An MPLC network list generated specifies the software of each CLB to be 
implemented on the MPLC substrate. The software for IOBs to provide the 
port 

connections to CLBs are also mentioned in the network list. The network list 
along with the MPLC library is used to design the arrangement of individual 
CLBs on the substrate (e). The IOBs are used to interconnect the CLBs 
while 

maintaining the signal delay between units as exists in the FPGA circuit . 
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USE/ADVANTAGE - In mfg. ICs for industry, defence and entertainment. 
Performs 

any function according to signal given to terminal. 
ABSTRACTED-PUB-NO: US 5526278A 
EQUIVALENT-ABSTRACTS : 

A method of converting a field-programmable gate array (FPGA) 
implementation of 

a digital logic design, into a mask-programmable logic cell (MPLC) 
implementation of said digital logic design, the method comprising the steps 
of: 

(a) selecting a FPGA device and a FPGA library for use in achieving said 
FPGA 

implementation, said FPGA device including a package containing a 

substrate 

carrying 

a plurality of a programmable input and output interface blocks (IOBs) each 
having input and output ports operably associated with a plurality of pins on 
said package and programmable logic circuitry contained therein, 

a plurality of programmable configurable logic blocks(CLBs) each having 
input 

and output ports and programmable logic circuitry contained therein, 

a plurality of programmable interconnect switches for selectively 
interconnecting the input and output ports of said CLBs and the input and 
output ports of said IOBs so to form a first signal network for routing signals 
within said FPGA device with first set of signal delays, 

(b) generating a FPGA netlist for said FPGA implementation, said 
hierarchical 

FPGA netlist containing a CLB description for each said CLB utilized in said 
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FPGA implementation, an IOB description for each said IOB utilized in said 
FPGA 

implementation, and port connectivity specifications specifying the 
interconnections to be established between the input and output ports of said 
utilized CLBs and said utilized IOBs, effectuated by said plurality of 
programmable interconnect switches, in order to form said first signal 
network 

within said FPGA device; 

(c) selecting a MPLC device and a MPLC library for use in achieving said 
MPLC 

implementation, said MPLC device including a package containing a 
substrate 

having at least one interconnect level and an array of a logic cells which can 
be selectively configured at said at least one interconnect level to form a 
plurality of Soft-CLBs and a plurality of Soft-IOBs on said MPLC substrate, 
wherein each said Soft-CLB and each said Soft-IOB has input and output 
ports 

interconnectable at said at least one interconnect level by applying a 
metalization layer of computable geometry to said MPGA substrate, in order 
to 

form a second signal network for routing signals within said MPLC device 
with a 

second set of signal delays said second signal network physically 

corresponding 

to said first signal network; 

(d) generating a MPLC netlist for said MPLC implementation, said MPLC 
netlist 

containing hierarchical information regarding said MPLC implementation 
including 

a Soft-CLB description for each said Soft-CLB to be formed on said MPLC 
substrate, 

a Soft-CLB connectivity description specifying the connectivity of the input 
and output ports of said Soft-CLBs specified in said MPLC netlist, 
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a Soft-IOB description for each said Soft-IOB to be formed on said MPLC 
substrate, and 

a Soft-IOB connectivity description specifying the connectivity of the input 
and output ports of said Soft-IOBs specified in said MPLC netlist; 

(e) using said modified MPLC netlist and said MPLC library to generate a 
geometrical database containing 

geometrical information specifying the physical placement of each said Soft- 
CLB 

and each said Soft-IOB on said MPLC substrate, and 

geometrical information specifying the signal paths on said MPLC substrate 
interconnecting the input and output ports of said CLBs and IOBs in 
accordance 

with said Soft-CLB connectivity description and said Soft-IOB connectivity 
description, such that the relative signal delays presented during said FPGA 
implementation are substantially maintained in said MPLC implementation, 
thereby assuring functional equivalence between said FPGA and MPLC 
implementations. 

CHOSEN-DRAWING: Dwg.1/13 Dwg.8/13 

TITLE-TERMS: LOGIC CELL IMPLEMENT METHOD DIGITAL LOGIC 
CIRCUIT CONNECT 

CONFIGURATION LOGIC BLOCK SOFTWARE SUBSTRATE 
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ti5EMPLc±£7)B!^^o v?mftwm.<ry§im 

WLT^SSflrtrMP LC* -y b y X b ££j£L. 
tiff8£jlfl[?t& fctfXEfflEM PLC + 7 bl/Xbtlnffi 
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8 

MPLC7-f77USrffifflL. mmmmwmit. 

MISM P L CgfcLbOtufE? o -y 7fl-^42j£#&£&5£ 
U *^B?EMPLC»ILhw|?^P-y^ft^^E<8 

xxA. 

[f&*3S 1 6 ] Haiern^^ a ^futfflffi^aa^a 

m&&Z%tltzMPLC*-ybVXUZ. IflfBFP 

GAA VT'J * ^f-y 3 y£H3i'tai£ffc<£ffl3fv3: 
10 V^ffSFPGAilSrt^#mECLB<7)^oy7hC 
L B SriUn-f S^y>c7)#aSr $ t, iz-^tsZ 1 tfflkk "* 

[ffc£S 1 7 ] miie^r-^^-x Srffiffl IX . 3t 

1 8 ] mz^2tixmm>imm-?x?cr> 

mtmiLX. «rafiMPGA£«±<D!yft><:y-7-rXJf 

[^B19] mflBMPLC^f y7*U^>'T~i^3 "y 
tf~?X?7-V7'7£J>fm%¥-bTU4 (MPGA) A 
yrVpt>T-y 3 B?EMPLC§|B* J MP 
GA^BT-S)'). Ml/tBiflBMPLC^-fT-^'J^MP 

GA^jyyyxh&ztzmitt&mmi siem 
[It*fl2 0] fiiBMPLC'f yrwyf-yay 

*«^X^To7'7Aorflg^jlS<0-b^ ( MP S C ) 4 > 

ro^yy—yayx-h"). I9^mpl champs 
30 cjibt* o , msizmm p l c 7 ^ 75 u p s 

rjytrj.-^ffl^>-xrA. 
[0001] 

tz$m-tztzibcojTmk$iWizm~ri>i>(o?s>i. x*) 
mt<n. •? a -)\, YT-uyyA&m&y- b TV A 
40 (FPGA) a yyv^yr-'yay^x^yo^y 
J^i^Y-bTVA (MPGA) A yyvxy'r-i' 
ayh&\Mi^X7Ta?7JjqmfrMl%?>-t)l' (MP 
s c ) A yy y ^ y f - ^ 3 yfc^-t4fctocoem$ 

[0002] 

\Wk<mm mm ( i c ) ^-/roi d^s^s 
sii. finiur, siit. i*, mm. mm. &xxs 
mttt-vmmvmKcmizti^xmimzti 

50 vy) izm2tizm^lz£m«<?>ffl&Z£ 



9 

fftlZbiZbi. 

[0003] mt<m)!ti)*t>&. z&mnztitfmfii- 

muz (-fzh^ 2m.) mb&wi$miz i &\m 
zttfx'$z>-? yvy? (tth-h. mm) ma. m 

mix^mmwzti. &tzztih<r>~?vvyy&L 

f-immm^-ti z t z . j mmmm 
m (ikmy-h<7i£o%) immiz-kti. gat ix 

m. *>fw-m. mmmm:t'ZfmLxmi&tt.zti 
s„ z<o£oizLx. mvjumTZ < ozcomomm 
y- b coxij t mm^axx/nsmm-tz z t x\ 
b wm&o? isffrmmmtwmmzzmzti. 

[ooo4] hrwkhl ftfecoTiSffrmmtzm 
m{tt&tztbtz&m2iihm$miizti^x&. 

t mm&ntzMznmsimtcimy- v<mz®.%_ i 
x»t. J-?-?:, si&wwi. 7-tvm<?mmmz 

&tzib(r>m:immizi>h. *lt. %m>zt%& 
w&%m*. m>m<ommy-hi®mbxmm(?> 
mmvm-thJ yrv^y^-^a yiMjmtz-tzb 

[0005] ®fe<KTi;9)Vmm\Z3ffi.Li&:t > . 

m^imztmzm txr^fi^mm.sf^'mmz 
mifcthzttf-imtKh. mx-ii. y^-t^rr 
a?7j>-5im%y-b7\s4 (fpga> mmwjx 
tmmmtiXV'jr&k&mmzto^xARtfbz. 

[0006] fltiiW£»i. #7 -f -}VY?u7yb^m 

^ y n >m^x-m%zixfzm<r>mmf8mm. o* 

•tSJt^coffi^a^Srl&SIT'n-y^ (CLB) . ftjgco 

clb stf-yr^y^-i^ey^^-^x- 
xtsfc^A^/aj^^-^x-^rny:? ( I 

OB) . MWcCLBsfcitf IOBscD+i^ff^g 
[ 0 0 0 7 ] HSfMctt. *CLBfcJtf IOBJi, A 
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1 0 

tztbiznmmzmi-tzzttfx'zz. tasm&XTm 
<m^im^Lx^t. #cLBfcj:vi oBtet 

m<tzft&^¥ffe<?>im®m*miRi-&*:#>iz 
mm- ss?i7o/7 a fciat-rs >yj*T? 

■tAWJ (RAM) fcB93LTV^. ffflfc:. mm 
mV-Yte&tz. CLBsfcitflOBsOA^fcitf 

**vizm&ix^&. m.mm)$my-v<om 
io ml ^A><o^imfliy-K07yyAr^-fex^tyrt 
tneit$^T^W3-Ht±oT^$ni.. cl 

Bs&XV I OB s^tf*^tt^<0^K^t0$IIfflI^ 

istmmwmzwmizmit-th (it*), mtt 
&)tzmz. fpg Agmoi'V 3 y&ig±co&mmz 
^clb, i o b . mtizwrnmy- b zmmTf 

?>l<a-b blXRAMfilzTayyA-flZbtfim 

[0008] m&FPGAmwzimix. 

[0009] miA0)7vt v7AX'm;Lfz£diZ. F 

Tis?/umwmttt<xmi-7-)\smmmv>ia. 

[00 10] ilACfcV^yn y^BtiOSLjtJ: 
30 oiz. m&mrM2<r>X7-"rS\t. 

fS. Xi 1 i nx2 00 0fcJ;t/3 0 0v-y-XFP 
GAgS^)ti6tC«. FPGA>f y/'J^yf-ya^ 
{iXilinx Net list 7r-f "7>y 
b (XNF) tiO^^nTV^. -SfcfcUOfi. 

FPGA^y7-y^yx-x3yrt^ifjiK^5:a 
40 ^cieaW^^Ji . jt<r> r * - y h »j x h j fcffcSfi 
Tcco^ y h'J^.Mc:i5(t&#CLBi>J:t/ 
IOBgffi*<i. #CLB (-r^ri?*>. tnyhV- 

V\ XNFA-H^xTlE^liS^fitJtfcit^WT 

w (lca) y^fy^izmtxit. xmimiztco 

■ZXtfmrb LXW)JjxL>tih . ^ y 7 *;^TW. 
ty*Wy'jy?^ ^fya-.-KU— f-/H (Xi 

1 i nx. Inc.) tiS TLCA *ti/>)y? * 
••/Y-VXb X1i/y 4 ir—i/ s y . ^-yaV 2. 
50 00-1/26/89 (LCA Xilink Net 
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list Specificaton. Version tZ&fflt&Z. ttfftt U*. 
2. 00-1/26/89) j (69H) tc. J: 9f¥ [ 0 0 1 5 ] ^X^ToT^Anrig&y-hTW (M 



rtSfctofc:. 7c<oxNF^.«y MJxhfcJ: s. il^li. £$ra*xte v FPGAgSrtol&sg 

?(Xi li nk)H«fxnfma PJ 7n/7A * (7'J7/7D77WJ:^) fcJ:tfA7J/ai7J ( I 

^ffiffl-TSClfcSr^T'V^. ClcOXT J'rtCiO^C /O) VN'-y MPGAHBrt^j£fflJi^V>ye 
LBfcJ;tf#IOB^£tf><7>f&g-tr/P7M (LCA) 10 >7\ fcitf&WCMPGA^ 7? U rtaftflTOttfr 

fSiB#±j£3it&. Jfy'JV?X (Xi I i nx) *^ i&S^^ffifflLTiliSgSJ-Si^Sr^t-ri.. L 

Oi r m ap2 1 c a j 7\iy7J*tf$:^X\ 64CLB *>L&#&. ^rn-bXSrl^fTl-Slgt, 7C<0FPG 

sB£. 6 o i OBgi, ft^trytu^sa. fcit^a A-f y/'j^yf-y a y^xiJM^- S^efpg 

•y^H^-f^l^T'^tf. LCAiEa5:4i^-s^ A>f yry^yf-yayw. ^x^rn^Anr^ 

£>cteffl$ii&. y-hrw (mpga) bh\m~?x97ur=7j>.«i 

[00l2JilA^/o 7 ?DI^UJ:a(:. SE^il^o-tr/l, (MPSC) Sffioid^ ffio&ffi'v 

2i?fcWJS4<>5Xx>yT«. LCAfSi££. CLBiJitf <^«| (o£>5\ #ff) fcfcftSffli»5rT'&=5:V^^ 

ioBffiatMi. MtftFPGA-fyru^y^-^a UZLttbh, 

ynt:fr<m^&^Wffimz&^X'^&mmzFP [0016] FPCAKMPGAVj^yry^yf 

GAl-yhVAhlZmttZtdhlZ. *y'jyn (X 20 ->- 3 y^cO^fc^LT. a*<9¥SiMfc£*lrt: 

i 1 i n x ) *>£>0 r i c a 2 x n f j ro^ASrte ^rn^Xj&JpfBfcSitTfc 0 . .rft^i&ttteiSi^ 

JB^££fc££tf<><OT'*>&. 0K^2rFPGA*-y h ^rUtefctJ^TisyBS^TV^I,. 03t. F PGA4 "y 

U X M*J<OC L B IB* £HS-f S £#><?5 XNF ft^fcco T U ;< ^x- ^ 3 V *> £ M P G A 4 >"T 1) * yf-s/ a 

[00 1 3] *<0&, 01BtCfcV^T7'D>y^E-C*L AfcipLfcidfc:. ClO*ffi<0^ 1 COXf v7\^ FP 

3yh' J .-^vX^2»i. CLB. I OB GAJ yrvxyf—ysynim micom-txiz 

fcJ;^FPGA||gKSIS«-^S8^m5*^7y J: »)42)£Sft*:) £FPGA>f y7^yf-y 3 y« 

/AT^tWt WiZtbeo tfflfcrnryM.} r f 1 at (75-/h) j XNF^atC^-T&i fc£ 

fy^n-H) £&4rf SfcabC. gSXtt&F S-A/C'V^. .IOXTy:ro@WfcL FPGA+7 b U 
PGA XNF*-y h !)X h -HfcfflLT^J y?X 30 X MtyOC LB-K >y 7XKJ: OKfKSftXiF PGA-f > 

(Xi 1 inx)K<0^^?h*77 (makebi y°V XyT-zs a y±.CO£X<7)*-y hV-fUKfUTCO 

t s ) j T-D^^ASrUff-rs. clb mmim-t&z uzhh. test L-a#f>*u> r f 1 

s. 1 OBsi5£T/ttm£Wity®$sit. Ztlt>ff>TU? at (y?yh) j *>y h 'JXMB&CfcWCJi, 

■XtUfctflgStiS. WtAitti^KJ: 1 ). Clft b&fEiBKJ: >K FPGA-f y7Wyf-ya >Hzti 

^T=J9)Ua-Vii. FPGAgacOTD/^S^ ^TCLBrtgST'-S«$iX)ti&ay-Hi. fficolt 

£fLBf xtis? mwm*wmizm®th-fii»> my- h tzmm^n^-ritti -r 1 *<-e£ . #wt- 

C. 7n7?F(:*^J:3fc 1 -£*V?*i<ORAMgS MPGASfiLtfcf5ffia§ftS. i^^Of&a^-hco 

[oo 14] zzx-. FPGAiz&mktz&comijW 40 $ns@stt«tj;o^^ns^y7'y^yT-^3 

mm. 7"o^7A$^FPGArXh^a$: ^t^T^^ns. 

WPfc^LTi^LJtftfcfc^T^ record f [001 7] @3<7)7D.y:?Bt;:^U:J:9fc. 

/Hftlt£ff-£^U iKvveUffifr&rD^Ai-S:: £<982£)X-r>y:rii. 757 h&FPG*y h'jxh 

kii^Xttax-hl. U>L&#£>. ASfi^rFPG *«<-f vru^yf-va y<0fd6<9}9rS<DMPGA 
A-fyT-'J^yx-^ayJi, l^f^0fcJ:^*^l h'JX hlz^mtZZt £1sA,?^l. 7 

lzimiX^Z>l>co<r). ^,anxh*>*a<, -km#mcn uvfClz^UzXdlz. ^^ttrftliMPGA^r- 
7ttotliS<^0-r&*TL^ d. £->X. *>SXWi/ 3 ^*Jfcti-4fc«>fc % MPGA^y b'jxhtjJ: 

^FSr@x.^€^T^;H&Wi-c7)^3!>>'J,S^ lXMPGA7477y£teffl-f&£fc£3XT'^6. d 
Ktt. gSrW=5:Sa^*^. J: 0 giBrWfcJg L«: dO»Kx-^^-XJi. MPGAS«±(c1g^ 

ate**. mkTis?)vmm\*o*<mfc?htith 50 ^^7-fx>'^-y2:^-ri,^(c ; ^t$ixs. ^ 
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PGA) HScoi d =6: . fl&Or>-*^^ttWfci>{t& F P 
GA^f yy'Vxyf—i'aXOffi&ZMMittlTa-t 



(8) 1$g8¥7-2540l9 
13 14 

54 XA'^-yfcL FPGA>f >70*>t- [0 022] J: -yX. SttftfFC&WCfct mmS<7) 

^3>&£Vj&7i''?>\4&mmkmm)izm?$-ch isXT-u&xvxmizwmLtzfflmztmL^, fp 

^-zWWm-?x7tftltz>b1 l zim2tiZ>. Toy x-^3^i>Sv^iMPSC-f^7*y^yx->-3>» 

? E-CiS Ltzm&ftAT 77li, MPG AffigOfflSSf i 3 ? £&ffi&mm*i)VJ yTVjiyr 

w\"<*mz*?v4 xw-vzwmizttm^xM. -i/*y\z^^hiz^Wzk^w*mc$h>m& 

PGAJy7VX>7—i/B>£9mtZ>tiMZ. ftt> 10 jWjft*. 

*ifc»gfflvx? zma-fz z t **x,-c»& . 1 0 0 2 3 ] Lfc^t, *^<o±s^aw*i. 

[00 18] tz\*>X\ ±3&ltiFPGA4>7V*y ^O^X7\M3j:tf^fc:8SLfcffijS£5£®Lo 
f-y a y*^M PGA^f yry^ -y 3 o % fpga^t yr'jyyr-^s^Sr. mpga^t y 

^■&U&l&imx'$>Z,i>c?>cD. ziite. 1992^6^ 7V*y7— is-iyh&WiMPSC J yrv*y7— 

4amf<r)X.U^ hV- y-rrW y—*~-X (E l e y 3 y«i o5:7X?7o/7A^-M-t^'f >7 

ctronic Design News) <T)W> 10 7 V *y^-is*y\Z^^h1zfr<rrtmk^WZW8& 

-iismzhhf-\-)VX i7f. ^t-|KCh hztizbh. 

arles H. Sma 1 1 ) m<D r F PGA^ift j . [ 0 0 24 ] *mfrfo<r)m\t. ®mU&%mW7u 

19 9 2^4/§ 2 7 B&ff^xi^ i^' v^ffittffrS^IWEa. *•/ YV—7V<JV<7m^ 

-TVy? ^AXlElectronicEngi 20 gS8. MtffcFPGA^ y7W>f-^3 y<9:?o»/ 

nee r i ng Time s ) 0®4 6iJit^4 6Wt ?#Sy ^^J^TLfc&KtiVvC. ?X 

fcS'Jf-r-K rf-'jy/ (Ri chard Goe ^ToT^AiTtg&l&S-b/MMPLC ) S«_hT*«# 

r i ng)f(0 rFPGA-ASIC^O^tfthHj , S*U.J:-5&. ^fr&fci'ATA 

1 9 9 24f8Jlf6fi : <7) TAT&T AIC Appli S t MPLC-f y7W>f-y3^7 h7-?W 

cation Note : V7bg|S«gR: ^W^V^TMPLCS«tliTitJ6-rS^®«0lia«iii 

YTuyyj^m&y-YTVAfr^y-Yrvjztz wz$m-fhztx\ FPGA^y7u^yf-y3y 

[00 19] Cft^Offlg^ft&H&ft&fgli&lU ±K FPGAtiXX/MPLC-tyrV^yf-^ay^W) 

orFPGA^jftj cozmizijiztLX^i. mwmm 30 mm%mmim£LZtih. 

FPGA^arto^-^fi^sri&a^D^^^ n« [0 025 ] ^m^^m^mt. mm^m 

2<9ffiSli. FPGAgltfctt6#^^gifrciM££ xfA. fcit/^Bgo^^Hirr-S^fci^frffiM 

^ifciixfl)aiffly*-h*^ sartT'fts^^t&a s^tflswswi. *mx?)miizLtztf->xw&L 

mm£Uiumiti>zwi33zZitxL£ommm% tz. ^#Tv7±izm*mmm (vls i ) mt 

mnmmiB\$&z\-tz\btzffi&ix^&. wxthzttht. immztih&xvmnm 

[ 0 0 2 0 1 f p g Art izmmowfmmzMmitLtz \t. \xf<r>wmi wmswssm^m lx swt 

*6» ISiVfimii. FPGAjy*rV*y7— t/ny 40 &2>t><7>T'i>S. 

ftXnZtlhVMWSM&^Tll'tt. (-f^i?*>. F PG [0026] 

tx\ ^idROftx-s. zzx\ zti^cot^m -fztbiz^ xminmkmzmimmtm&Zitxmwiz 

\i. *vhvzhwzm&ztifzn«co%mzmi-tz> wmts. 

tito£ffiQZ1xhtittlzJ:t)immz$mZtlh. [0 027]#&Bj^ : £ r £fc$fl|^ 05*te014£ 
[0021] U>L&#te. (aaw^^ffifflLTFP RNKdBWti. HRWtcli, *m\<?)Wk 

GAfrmPGA4yrv*yT-i'ay$&&mm- mm, mpgaj>sv^mpsc^ yrvtyT- 

h%&. mA\zmm\izw^\,fzi ; i\,z. fp,gaw& -^ay<7)i.o^. & wmmoMPLc 4 y7ox 

AteM P G Afi«±Wic L B^ct)^ mx-Z Zc^sm yf-y 3>2rFPGA^y7-y^ yf-y 3 yiz$m 
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1 5 

wmumtmmi. xiiinx 2 0 0 o^j-^x 

©FPGAii. Xi 1 inx 3 0 0 0 z/V-XcOF 
PGAgg. £>6U±AT&T>'»J-Xtf)FPGAg® 

wmizm Lxwrntz . *«wo» 1 ^fi^wsrn 
ifeWCJi, FPGA-f yry^yf- 

v-3>-£. AT&T>-y-XATT6 5 6MPGA7-f 
r5Utfl«LT»»«it4. MBWfcFWKrMPGA 

3^JS2*>WS^aiW-CfcL *3»«W*i6tt. F 10 

PGA^yru^yf-ygyS. at&t^u-xh 

s 9 o o c ?4 7 ? y mm Lxm&tih , wene 

HttfrM P SC4 yru * ff-y a * WOW"* Wc 
flIUt. ^S^^T-cOFPGAtMPLCSr^t^S 

smtm ixmmtz z t t-c* a . 

[00 28] 05C:0!I^U:J:dfc:. *%BJ3<7)tgtiH 

3 . awe* * 5 -< xmrnmisXTj* 5 *t>m*&ti 20 
s. v-^xx-^3y2^^^asg{±. Ida 

a. mm-?x7v~74*ttm-z>^tx'bz>. i/x 
^A5co±is&«ifiBi. zti^ffyfm^tuz^x^^^ 

rMPGAlfij (*JitfMPSC»£) 7±iZj<^7 

4 Xrt9-V 6 $:jmt&tz#>iz®mtz> Z kXht . 

[0029] OTtffiffl-T Sid fc. & TMPGAg 

cDtfWmffigXte. #ffeaon^-^ 3 yJi^46«^ 30 
SivtfcO. i^i2^5r^t«iMPGAgg?:7-a^ 

ALTicossLtt ( i ) mmmmtKsm>rz»><7)m 

Mti&fflS&IS. ( i i ) A-CLSfcG-CL 

K#s>y y -Mtft^ttWfr y -t >y h^ffi-y y -ofcft 

Wa -/ 774>, ZkX't>&. m&>Xf 

74 x7v3-tx£m^xztit><Dmmzmf8.-t&tc#> 

ISttt) > % Mt/tMPGA««0 

3*0? o ■>/ ? 7 4 y^mmm^mn x^ny-^sy 
i.mtoizmfct&zktf-mtK&.tmt&x? 40 

[0 0 3 0] H5f2]«U:J:3fc« 7-?Xf-X3^ 

2i&$L<7>M&ztifzi/XTj>mfsmm. 029. 10 

£fcl4**i.«J: 0^v%4»i)W8Si->y h 1 0 (flltlf . v 
ZW&thtztynjyyA.rt^XT-fU'&x^) so 



#BFF7-254019 
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(RAM) 12. LCA (r>£ PFGA) 
'J. MPGA947?!J» fcitfMPGAJgttr-^ 

llXty 1 3. WtTJX7'l>4X7>J-y£ttmZ 

ffilfzWlT 4 xzru 4j-~-/ M4, #4 yf •( f*' 

«S5 M y^-7x-x^^<7)lo^fc»i-eixJ: 0 

0^L£J:dfc. ^XxAco#«^g*{4. Smif 

AX 1 85r^LTTo-fe-/1M 0 fciWfttiKB&ILT^ 
S. IBMrlBttlfctiVvCtt, ^i/-f^ymf 
iliUnix (S^ffiS) X-Wi ndowsT'fc*). 

^< 1 1> 2o<oA*/ai7jf y h. ^ >-r ^ 
fcii^iRjiai 6. mf£.-?)\,7-?x?mm?v*. 
~/*rif*rit-yth<r)*m%v.x^h. zzx\ l&l 
ffmx'^6^^i-^<m^^^-'r 

^y/yXfA7o/5A{,«ffl'CU. 

[0031] 06 Aiz^LfzX o fc. m^Ltzmkim 

FPGA^a2oii. xy3ya«±tmsit/ccL 

BS<DTW££X/CVv&. FPGAgSOf-yT^'-y 

x-ht v>ffl<7M5&mz&m-hizib. i ob s co y 

y?& F P G ASRJtCOC L B T com *) tl 

■cv^. m^Ltzmmmxn. =&clbj±. ram^c 

OJCfrSrWLTV^. ^«t. &IOB14. RAM& I 

oBizmmLXMttz7ur7j»-thzk?. mizmi 
xmwti\z&nmx'bh. ^mmxm'm^im 

[0032] a? m*LfzmmmcoFPGA$m<?> 

tztbffMm^^yT^liz. fffiiLfzioiz. #C 
LB{i. mtfflcOTVUX. mz.if&fiLt:£dlzA 
A. BD^J:0#S§ixS. isV*yW6L±.<rmm: 

u7--is3y-hm Y )%xt>tix\^h. mmiz. iobco 

#o^-^ 3 y«. ty#^. ^Ix.JfP.2ifcJ:0^ 
?fi^ar H wxt i o tit . 

[0033] 09fc. ^^7-fXa»4Tii»lSWt 
M P G Ag^Offirt tffi«>a*iX3tT^;P b ( x - y ) 

mmi/XT^Zyjillz. 0^L^±dt. 

mcomsizxmM^tih. mrnza^ fpga^ 

7'J^yf-ya yrtO^^cOC LBt J: *)mffZtil 

ms<?)tmmm$mm-&tzibiz. MPGAaigji^ 

<c0f&Sy-h^ffl5^^rS^* J J>l». MPGA4 

{i. FPGA-f y7V*yf—is a yft<r>*(r>M&t& 
C L B*^ LT^StOfcW l/C. vn- H2X:(iMami= 
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^yr^y-r-vg^fcWc^Sfu fpga-t actus. 

^7 0 * >T-is a y^^fcteSR^S^WS:*^ [0037] HRMcfct #C L B!Baa2£J£<9tffR« 

;HCfeV^»i#4L^V^\ #77hCLB#*y b-7 I/Otf-MB* (IrUJf, I B LANE) . 07fc* 

KAJltftJlX-bttLX^Z. *3fcHJ}<0BW£|US 10 LBo^-J/jy^l (04i.tf % AA) s MlXtCCLB 

•fSfcW::. Ztit>(OXJltiXVlHJ}X-b\$. HI 1 £I^S£Wc<£ffl$fi.l>FPGA7>r77yg5ll£ 

ct5SU:J:dfc:. MPGA*y hVx hfw>V7 he mzlteCLBmrntrMm. ftifSr^A/Cwg,. ; 

L Bgf^ttE^rt MtJgSifcT^*. £T. #A7J#- KO&C L B'VOlExlili. C LBcDA 

[0034] MPGA>fyr»J^yf^3V ^-K-btCLBtfit^tiSft^iSt^^ft^i 

fcfcwai. fpgaw yrwyf-yayto^ g&(c^&fPN^at^Mti^£^trtt^flDIM 
3ri/o*arv*. zcDfztb. MPGA>(y7'j^yf-y %m-X'&<%at>tix^hiimx'fThti&. mmm. 

Xit ry^MOBj bUfith. «toT> FPGA-O [0038] #1 OBfE&fi^SCOlPfiJIB. 

7Wyf-ya^7 hUXM^^#IOBOTt«> oiOlOB^ ey#^BSTf!3BS;h.rt:S«J:tf> 

(c, ry^HOBj^MPGA^^h'MhrtCi^ I OBnr-^a X m^%<vmBX'm%Ztit: I OB 

SixS. ^<<D^y7 , 'j^yx->-3>'fct>v>T«. y i/o^-nea (fluufi blane_i ) . Mt/tc 

7 h I OBfcL I /OVN'-y Kfci 0. tJitmWi*^ FPGA74 :/?!J£Se»!lST&B8*lfc I OBffta 

'Sri&aw^K^^AtfcttclBl^ixl.. tt:. m& %xMSS. | 4t2f»^TV)«. FPGA^f y7*U^<> < 

Uf£S2:3*U £*U>0&f$i£<<9MPGA7-f7 *OT>-T^?>CLB£ (0Ulf. IRELAY_ 

5'J»C±JV^Tfl|ffl^T'J>S. MPGA4 yTlMy-r 1 ) fci OKSSfU ttlF PGA XNF^-yh'JX 

-vay^-yhy-^^TtJifflSte^v^tfevi 30 hrt{='j7h$ix3txNF^^:<7)*a(cj:oieM$n 

X. *micom;Zmm-&BmT^ *V7MOBtt S. ££T. aj?jF7^fcLTilJ?J3il*:#IOBcD 

A^fcit/iiiTJ'-K-hSr^ffl^rS. .rii£>OA7Ji> SAAtf-boa&tt, lOBfiXt/lOBizm^ti 

xvusjix-wi. mi 1 DtssurJ: otz. mpga •sii^jst^^ft^sssiR^icpgi-s^sss 

rtcov 7 b i oB®tmsB£Mzm%ztih. MesaMSfcAuf. m^^mm^y i->vy*4sa, 

[0035] 01 3 At 1 3 B£#HgLT\ TV*. ^^^MSSSKjiStffSfi, 3yfcT.x-75- 

S!^rffi^J;0«L<ittBJffS. 013Ac7)7o-y7A(C S^fc-TS±l5Lfc TVbV-frj fc<t0l^«fc 

stfcidt. «rffi^i^xx-y7-«i. $mztiz, zjg&ti. itzmismttis^iis-isBycomizmmz 

<%FPGA4yy>)Xyf--i'a><?>tztb0>®&1ti%: imZtlZ. AT&T3 0 2 0^U-X-CfcL FPGA 

FPGA (XNF) IvhVAht&SfrtZtiibiz.m HSIi64f&a-b;k eACLBimtXiittsfSmF 
\<?>AfrbV<^&<nXTv7Z%?irthZtXhh. 40 PGA XNF*-y M>7.K 6 0 I OBfffi*. 7n-y 

zzx\ i&miznbtifzFPGAjyTvtyT-;/ 9Y?<t'^B&* mfizm^y^mm^th. m 

3 yco*:#>£0*>y MSB*. FPGA^B^yaya mi<mit:tf. XNFftttwmtf^ 0io(circ$*i 

«_hcoM^w^a7o-y7 (clb) co®mw)%®M. tiFPGA^yhvzbmzftfeztiJismtHfcmmz 

izmt&®mmt:-&A,x'^z>. yammcoznmsfr ttiztimm-ztubtzmiztiz. z<r>£o%m£<?> 

b£SlLZiX*:ffikm:FPGA*vbVXbZm£mz 3t«W0XNF7*-V>yhti, @8BC7)CLB^art{; 

BlOtc^LJt. M^U:. 

[0 0 3 6] 01 0{C*LfcJ;e{C. FPGA^-yH'J [ 0 0 3 9 ] 01 3 A(?)7o>y 7 BfcjSLJti dfc. * 

7Mi, %rfH<r)ffiimmgj&. ^fOyr^fUttzim Jt«»:<0Xfy7ll FPGA^yM)7.hSartcO 

85*. FPGA4 VT-y^yr-i'gVrttctefflSJU, ^<OCLB*{cJ:Dffl^$ii^ (-r^r*)*>. FPGA>f 
«-CLBco^«>cOCLB|ea. FPGA-f yTU^yf 50 ^/Wyf-ya y^<0C L Brt^JlS^il^) &M 
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wmmcorfv-rizftLxmumz twsm&&Ls % A*>yhy*hp^85gocLB (^t*). vr*<rh 

mr-t&ztThz. m&)t'A,%i&m'&fmmx' i>®. mz-tttimmt. &mz (id mpga 

mhZt tfX*Z>. ZVXtvTH. 01 O'^sSW *>yhOXhft<onjfit&VyhCLBi*Hzl!rttim 

1/ZtfflniLfzi.oltZ* FPGA XNF*-y hVXhZM -ktiLZtUzmmtZft^ZitZtiibiZ. ffi8Ztl&. * 

PGA LSU7 hyxHcSlK^&ifca^glji&S ^cO^TffiJiMPGArtco^f Sf&JS<07*u>y?#]E 

tlh. AT&T>-y-X30 20FPGAgS (64t& L<R£$*U fi^ r^t^SS^j yr^S 

a-feyPSr^-S) £tefflL£FPGA>r y7'j^yf- lcmmizmtmiiim%:ri-y-~/ a yi l zwmZii&z\t 

>-3><?>tzMZ. ZcrygmmcQXf- 7 7li. FPGA £ffiSLT^6. 01 0{C:*U:<k d'C, igWLB 

* -y h y x htofcftfcglKS iifz~7 r 4 fr&^znm (Ot&xnc L BffiUI* TtV§mz . M P GJUBLtoy 
■J-67r>f^4fcttiaB45, FPGA4 XT'JjO^- 10 7 hCLB(C#JE^61&S£B£j£^£,£y>fc^$ft 
VH>"rt{ifyfflStll.#CLB<0^«><0V7bCLBiE 

3*. FPGA4 >7VX>f—i<'3>miZ%mZtl&& [0042] 01 3 A<T>yu~/9 CX'^LtzkoliZ. * 

IOBfOfcftW^MOBm ±EL^V7hCL STUD'S 3 OXxy7*'i. 43tfflfcft-?TMPGA4>' 

Bg&ttl5& Mt^fcJJBtfeV7 h I OBJgJ£ttfB£ Ty*yx-v 3 >£|gtT^6fc*-C^fc&l>#£<3 

Srfc'co. ^<£0S*E^2r-^tf TOffrSrj MPGA* Wlk\zmLLtz4^(r)m&comkV&&Z%f5£?Z> <t" 

•yhyxhSr^-TS. 01 0*)* y MJXb U^h)-t4fcftfc. iEUfcX-ryTB^HI 

rtfc*3*UfcA-CLKe-t»K7y-aj*. G-CL K±Jft§<lfcie«W=S:MPGA*<yhyxh*^!g-fS 
KfI-*f#Eyy-fEifL Mtffc^-Wfcy-fe-r £fc£*tr. 01 0<")*-y h>JxhizMa«t«J:d(z, 

ffiyy-lBfti. z\co%fflmcr>rv-txcomz\z&& ^n^<ojgJra«o^jiA-cLKfi^s>yy- x g- 
tfL^>J3lT<oxTyrc<oSfc:*y hyx 20 CLKfi^s^y-. gfm&y-fcy Mt##&<yy. 

ht#mr-jiSDL-^th.(f=S:^^. MtffcMPGAgfc±T^j£S*l3>CLB?0>y? 

[0040] HI OtC^tJtidt. V7hCLBga n-H^R£$tl&. 

•3#<<"MSI8«i. ^A^fcitXtfi^-K-h [0043] MPGA*vh\)Ah&&HZtL&X>&1ll 

2r£aL!tV7hCLBI/0^-h^ FPGA^f ftHMPHi. A-C LKft^#E>yy-NO£#><7X L 

yry^yx-^ayrtw^^cLB^D^r-v-g su 7 hvxhimx'bz. miiE^ztuzA- 

ytPtV7bCLB=S. MVfc^-tSCLB^T* CLK{l^lI^y-^^|gS-rS^<7)LSL^ 

*vhV-?£%tsl$ttZiit:mmffifmm*%ffe? tttzWULtiXotz. A-CLKffif#5' > yy-0# 

Sfctfjox #V 7 he LBcofzVxnmm.sdMtTtl'. % MJJ MPGA54 7*5 'J rtofflffl-srfig^:^^ 

i:££/CWS. M P G AV 7bCLB* ybyxhrt (t^feTF 1 0 2 ) *^^$it^^O-y^ 

o«^ttieaJi*-y h-7-^rt<oy7bCBa<7)yxh 30 -jtlth*. {^w^nsi^fcv^T'i^yy-iiio 

tsj:^MPGA^yry^yT-v3yo*yh , 7-^ fliSrWU «t->TA-cLSfi^^yy-<oLSLx 

^,mt\i. 01 lC{c^LitJ;dCX0 0 2 28 [0044] MPGA*y xV\izmfetihWi2(r) 

x) nmBTmiztii. ftfflz. MPGA*-y b yx mmnvmt* MPGAsettT-G-cLKft^ii 

hW>V7 h i oBS^ttiea'i. *-y w—rnw yy-^iis-rsfc&vx *-y h yxMBfrc**. 0 

7M0Bsoyxhfc«fctfMPGA4:x7*y*yT- liFizm^ltzkoiz, G-CLKf|^E^yy-<7) 

y 3 y^-yby-^u^tfcjts-E-^A*fcj:^aj &w&imPGAy-4 7'7Vft<owmm%wm mi 

%x-y<mw&i£<ntdt>nmaz%A,x\^h. zni> hf 1 02 ) *>^«sn3t^o«y^H^-f^*s:WLT 

<0^-hffl5«^'i. 01 1 Dt^L^ft-f-^BC; 40 WiKU3Slt"0Mcfcvvcii, VV-iil OffilSrW 

ioTift&SftS. ^Sit/dVlPGA^ y h»J*h i-jT^O-y^H^^^WG-CLKft^^S'yy 

stasis u—vgymfS (lsd^xouj, [0045] MPGA*yhVxh£mMZti&&3co 

01 1 a*>*> 1 1 wz&<fz. mmmi. MPGAmL±.tzBtfLzti&±m%v* 

[004 1] 01 2iZ)i^XCLBntzib<7)^yymz y hfi^»-E<0Jt^LSL* y hVXhm£X-f>&. 

.m&LtzWm£fS.XTv70)ffllz. F PGA^ y hV 011 Gizf^LtzX olc. ^6%»J*7 Mt#^S 

xhco^a^XNFrtoCLBOo^-xayiSr^^t 7 y -rt<o4lS'i. MPGA^^f 7*5 y rt^Jffl^Tfig=5r 

S^ftCffiffl^Sn-HJi. MPGA*-yhyAM*g mmmtH. F102) *^-&-S$tl^^P-y^H7 

T-?rOJt * y 7 H C L B 7 h C L B^Sr^^- LX\^h. L^Httt^Ttt. <I 07 'J -Ji 
S^'cffiffl^itS. i^)H.t3-Htt, (i)PFG 50 1 OtiSr^L. ioT^W^-f^'yy-^/*:^ 
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L S Ltft^trttli 1 0 H 9 4 A#£j£$fx3 . 



[0046] MPGA*y h U X M~jiJll$;ft.l>&4<7) ?>f;\\ ?n*?5>f >\ Mt^tcBl O^OES^M 

^w&cLB<^)Jtto^. MPGAas±tc»js:$ii&c ?4 v^^mmmmmz^^ixhij^m^thzt 

LB?D7?o- Yeti&xn L S LiEiraS . 011 tft & . -jRWfctt. ^OlBBi: IS8i!ffititf8£?£±£ 

Hfcfl^ Lfc J: 0 fc. y 7 hC L BO- K«A* -frl-JtAcOJOatt. 0 9 (S^Sfefcll P G AS^O* 

fc itf JU^tf- h , MtffcM PGA^f >T*Js* y^-is ti?tiff>Z coXo &£^]E«frmto£8£itttt- 

3 y£D*y h 7-? (o£ >? . fflSgi^) wgucgft ZtiMz. ( i ) ^3E$*t£MP GA*y h 'JX 

•6V7 hCLBsCDtf-hfc A-CLKtsXV/ttti mWm<Qm£f*}lZft%ZtvfcffiW.. fcitX ( i i ) M 
,G-CLKf|^E > y»J-^)V^-f^H07'fyt^<0 10 PGA^^fytJ^HZ^^tU^Zit^mi^mitm 

Wi^YV-fWZ^ FPGA^>7'J^yf-y3 [0049] ^S$^MPGA*-y MiX HrttlBSi 

vvf>i:-*>* (-5*0. o-K (Hfi) ) ^SA-t H»*3ifcfia^J:^/*fcUSKW^iffl*Sefi 

s. ftswfctt. §cLBn-hu mmftmiz&^x -rs7t»t. xw-yizxvnmy-hwm 

\t$k<tohtixuh r^s$ix^j r««tw 5a»$fLi»MPGAa«L]ico#^jiia (^st^ m 

yxtsxv/itciiwjxf yxm&mmizx «) xniVymmv®® mnmm^T 
arizx*)¥mizm*Jtt&*?iz. zmo* 20 -?) z.<o&mT-9<mm%zixz>z 
4 yv-yyxmmzmx-t&ma. fpga^7 fpga£*scoj&»-c&6?il mm 

Wyf-^a^ny tm^YyA AtciO^JiS PGA^±tf>£ig£M;:*tl5T& x, yJHg<Offl(c^.y 

£*lS>f yt-^^'MPGA^r^yf-ya T^tS/ybfc. CLBiOCLBOir-^gy (0!|i.{f s 

yrtco^p ^ft-tK^>fy\'tJ:0«iai?ti-&-f ytr- AA) tJitX^-b y h^7^-^2:SfflLTV^„ Z 

?yx®mt$mmzmi-chzzk&mm-&ztiz nxdKimcvmmimzmi 2£mmizm*u 

h*). ZtUzX*), jy7VXyr-i'3yJSlco?X3-y £ftli*y7hCLB#. %(T)FPGAWLk<r>ftm- 

?m*?<r)x**~- (fcitf. mmm) mmztih. scLB^idt. MPGA««±<7)»«±<7)it««tc 

ZZX\ #CLBn-K«MPGA>( yTVXyf—is P to^r-xa yizMM^ithZ fc£«g&T'#S fcV^ 
3>-rt<7)^D-y^(t^gS&Stl?ffl*-yh7-^rtfc:Bfii CKOV-y t>-^»i. MPGA^yTD 

«0D-HSr^A-rS-^ MPGA>f yT-U^yr-^ 30 ^Vf-va yrtT'f^-&l^t ?o>y 7fI^X=* A - 

3yrtO^^><0*tJiS-n»CLB*«FPGAgart^ # x F PG A>f ^yf-^ 3 y^X'y^Tl tcO 

fiitSit*: ( I/O) ft^KE IROSH5gffl*y hV-? fcJt$^C^tT&££fc£^^&i<9T&'). £*l 

fc8M££ft-Ov5rvvttf>fc. CLBn-HIl L*>L=5r tiO, mpgaj y70*yr— is a yn^v hv- 

#<s>. MPGA>f y/^yf-yaywlBsiiK ^i^^Kcij{tsilTOb?fiit^afc*l^«t^ffiT' 

;Kct>V^THa$ii& ( I/0)ftSN£S&ItiRffl*-yb *>&C:fca*i|fil$:fiS„ MPGA*»y hVxhWyh 

v-tzmsith (i/o) {i^tdttLTSrx^avm cLBim®m£mz9mztifz&v7 h i ob^» 
^ftm^^vv rn^^Aji. MPGA>f yru^yf— v 3 yto 

[0 04 7] *^rffi(ctJJt4±gc04^<?)1?-7Xx-yr ^«y h?—7l''<JHZ}5V&XJjb tftjjX-h<7)m<D 

cojs^t lt> mp ga4 yr yf-y 3 ycotc#> &m^mm&<mwmt&m.*m£tt> x&xvy 

CO. ^S^n^PglW^MPGA^-yMiXh^f^ 40 ^ScOKHS:^^!,. ^coSgT-^cofflj&m^^tt 

S. femW{C#^^MPGA*-yhUXh 4¥«tt, F PGA»«CO^H±Oey#-^S-MPGaE 

MPGA^^y^yssioiBjaw^ges. s>sv^i «<ojgffl±cox. y mm<om3mzMfe?&mtz-?-y7 

A-CLK, G-CLK. Mt/tCMPGA^-y h>jXh -tS>t«)t. I OBtO I OBO^r-^3 y (Wxlf. t 

t^$tut^W=5r^*S > yU-tPf1-.5ffi«^^ >#^P2 1 ) iJltX^y-b-y hy^-^SflfflLf 
^^V\ ^ixji. 012fc0^6<)tg»L7tl*t«Offig^ 

[0048] 01 3BC07o y^Dt^LJt«tdt. * ft7nW*D> #V7HOBA>', FPGA±0-e 

^Wo*ffio»:<oxT-yr{±. th±r-^"<.-xSr^t cnttfcth i OBcoJ; p fc. mp GA±<oJt«Wtc|3|l: 

■T*fc*>fc. iET^jS^fi^^^^PgS^MP o^-^ 3 y(cfiS^i.c:i:5:|SI^«l«T*#S. 

GA*yhvxht5£VMPGA7j77Vzmii-h vmz%8i7n*;xzmixm%i-zzbx\ MPGA 
dfc$r-tt?t<o-c*i.. dco^ttr-^^-xfoiafig 50 A yry^y-f-^a y±<o ( i /o) {|^s®#fp 
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GA4 >TV * yf-is 3 ylTittf h l><?>b JttSW 

[00 50] A-CLKfl^#ffi-y'J-fB£rt<7)#K5 
-< A'tOfcftfc, «0rfcJ:^SSTO^7A«. ^Py? 
F 54 ^N'^aW^ffifitJ i If ^ P »/ ? F 54 
y 7 F C L BfcJ M P G A *>y F y X F fc:fES&$iut 
CLBn-H fc W &&Ktt<9? p y ? #ffi:/5 y 
#^SxfcJ:r/yj£fi^3SB£&4i1-&. #?o^ 
F 5 4 '*t$XXfQ&7? yf-<DlZ»b£.Z.0)mmT~?0) 

mmnztih^mxi*. f pgas«±<7>#7 o -y ? 

h*5-f ACDD^- v 3 y^M PG AffiR<7)^H±02H 

?*flUBl,T»*. fpgaMUkt) 
A-CLKl^ffi'y'J-O^yf^ny-yg y£ 

m p g AmLkn&m&tm-t x . yggoawfc: 

Vy^SfcftC. F54A£fcJ:l**:7-fe-y h't?* 

-^fcttHLTn*. £*Ui*fc, l»l*H«a»fcr 

•y fJVtrXfmf 7 y+tfM P G ASS±<7)ffl*fWfcP 
fc ajr-i/ a ytzQMZiM Zb £m«T*£ 6 . 
[005 1] G-CLKfi-f-#E7U-^rtO#K5 

F54 v<**a»*iHtts J: tf? p ? ? F54 
y7FCLBfcJtfMPGA*-y FyxF£IJ»$*lfc 
C LBo— KtllWiltt^ P v?4M77 ytt 

F54 ^'fc 5 ymt#>£ZcommT-?co 

wmnztiizmx-iz. f p g as«±<o#^ o y ? 

F 54 A'»o)--y 3 y £M P G ASMOjgH_L<92S§ 

W^JS-T^x. ygf^rttCV-yT-WcfttC. F 
^-f^'^fciVglg^t^^^^-e-y F^5>- 

f&mmbz^h. ze&Miittz. fpgas«±co 

G-C LKfl^E'y 'j-cDy^yf-tODy— >- 3 y£ 

m p g Aa«Lt«o^giw^i5-ri» x . ymm?M\*nz 

V*7*Hfci&fc. F54 A£fc«fcl**7-fc«y F/*5* 

-*£«H8i/o**. £*ui*fc, miosmsaaT- 

QWfcO< FPGA«S±C0-eoWJS-tS^O-yi? 
F 54 AfcJ:tf*<oKjS-r-& 7 p -y ?^/PX#E7*7y 
f-^idC. 7P-y?F54Afc.J:tf-?-c9WiI1-S?P 
•y trWXWRf 5 yfim P G A&|£±<Dffl*Wfc|H| 
tn*-S/ g ya&ES;h.4£i:£WR-CS*. Z<ry& 
mi^Ta^x^MLXmm-hZtT. MPGA4 

yyy * yf—is 3 yo^Hoft-JrSJitfF p g a 4 y 
ry * yf -y a y±t»f s tot stmnzm 1 1 

[0052] £#M: y -b >y ntfasjy y -faarto 

&F54A<0Jttf>fc:, J®«>rfcJ:lflgS&7-p^5-MJ. ? 
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o y ? F 5 4 ^'Ol&JIW&ESfc J: p y ? F 9 4 A 
*»<?>#y 7 b C L B J: Xf M P G A * y F U X F iZtm 

Sfut c l b p- Ylzmt h4sM&fr>? p y 7 #117*5 

y^sr^-rsxfcitfy^ikosiB^^-rs. 

P-y? F54 Afc±l/#E75y?W^(c.r<0HB{l'T 

P y 7 H 9 -Y >\'^P^--y 3 y$:M P G Aa^^aJb 
«(:»6x, ySScofflrtCv-y7-rs^tf> 
fc. H5>f/^fcJ;lfg»WC^^r^^7-fe-yFVN- 
10 7^<-^i&SfflLT^S. ^^JUi^fc. FPGAS 

m&mm: v±?h m*&mv y -<ot*5 y^<op 

y-v3y5rMPGAfflS±<o^W{c«|S-ri»x, y 

v>mws®i7u-txz'h t ) . FPGASRjio-e^js 

•thtvi"/? YyJ^&i: VZnmkth 9 p >y 
X^ffiy5yf-^«t3t. ^P y^H^-f^^itX^cO 
WiftS ^ P y ^^;PX^ffi7*5 y^-S: M P GAS«_h 

wmmizm t^-^ 9 ytcastsosriiffi-tsis 
20 twffl-cj)!. . co^fw^ry -b -y hwmimitwft 
ftmx'$>&ti!t>. MPGA^fyyj^yf-i'gy^ 

^P-y^ft^O^cy-fe y hffi^ TX^A-j 

tiJV^ffl^^m-^y-b-y bfl^h'9>f AtJit/ 
^y^Ay-fe y Ml^?J&iIiR* y FV-^^ffiffltS 

[0053] JJfiL^*t®?r^7"P-feX5rfflLTili^ 

30 -t&ztx\ MPGA-f yyy^< yf-y a y<nj§m<r> 
fl^SS** f p g A>f yyy ^ yf-y a y±T'H4 L 

[0054] m&tma xxm^m.x7- v7<m\z 
£j$.ztit:£xcommtimi±. B#T-f<>-x&Mf8. 
-tifcftic^^ y i 3rt£fEesiT.6. ^^r- 

?K-xiZ, m!m2tit:MPGAmLkizBf8.ZtiJ-z 
v K -?*>*»<o^ ? 5 XSii^^y^*^ -y co^lffrS: 

40 [0055] @13B<?57*P>y^Et^LJtJ:^fc, * 
^a^ft^XT-yTli. 7*P-y^ET'^Sn7t^ttr 

-^^-x^y r 4 Mzs&tvfc Bvmm* y^tA 3 

ffltl-^t-C. ^XrA3{i. B?j!!Ul§tl/v:MPGA£7) 

WS&BtU'lfi'lz&^X* 9vA XMiiJ&^titiib^. 

s. ztibMfyjxmu. wumztifcMPGAm 

m$7V?y£.LX. ^S^iX^MPGA^ y h'jXh 

rtWE«Sii^iW.»iaw:J:or»aMttt4»#i4MPG 
50 A-ryry*yx-y3y££j£-rs::fc*<T'£.&. 
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25 26 

[00 56] 01 3BiOru.y^FfctJV^T. rv;yVl^g^£*E^I>:frffifcM^Sij£Sft& 

iZXfjJXmZMf&thtzMZ^ 7oy?F£fcVVC [02] 0!Kfl<F5:FPGA*y h 'J.X hfctiftSfli— tf> 

4j£?n/c3Kjt!lSiJtt^3!!iafflVX^4^ffiffl-ri,. JbfB CLBie^c7)^£7)XNFt&^«oaSr^LfciiBJJ0T- 
UvTi ? fc. ftfl^^O&fcgfiltck 0 , F P GA 

4 yT-U^yr-^gytaigWt^flS^MPGA-fy [03] 0312. mUmottimiX . F PGA 

[0057] *#Wi*fc» ±fELfc;fir&£tf:tf)J: a y(c^^&7-o*X^|gfc^$ii&.Xx-yT£ta| 

JW3QS-t*WC. FPGA^yry^yx-^aV 5nLt:SU<Jlcr)yu~^^-bThh. 
ZMPSCJyy-0xyT-is3y£$;M-?&mz{,m 10 [04] 03tc*Lfcfif*S«co^^ffifflLT. fp 

miz&mztih. GA'f y^yx->-3 >-rtoi&a-fe^&«sflswt^ 

[00 58] 01 3A<0:/Q.y?BK::fcVvC. MPGA WT-fcSMPGArtcO|fea^rttV>y ty^-fST-p 

7^75yoffc69fcMPSC7477y£&Jtt&. -bX$-f^t)ti»Bja-CJ)S. 

.rosse***. MPsc*>yhyxn±. mpgaw i®5]*micDyvyy2>ztifctme>mfsmm£m 

m&m<r>m&t*miz&mt?h&. vpy-cl bis *Uc^-fA^o«y^^^7AT$>i». 

& V 7 M OBiea. MtffcV7 h I OBfggHHexe [06A] TO^ATgfig£fflSggiflM3S£:frLT 

Jits. JntT. MPsc*7h'jxMi *.y ^y hv-^^^T'ffl5g^$iTJt. Ejijs?Kri&g 

-7UK/l,X'<r)X-hmmffiit:VTli%:<X. MP 7oy^fcJ:lfA*f:ai*'f >^-7x-x7n-y^ J 

sc-f yry^yf-^a yTmoifcli-f-ftJ: 9£ *L^ittBJ0-CJ>4. 

-y h 7-7 U"OWC»t*#- MSSIttmtfc 20 [06 B ] 70/7 MftttlBEXaKRlVmiiitlrX 

WLfe. v7hCLBaaBtB*t^Tv^. 013 *>y h7-^w^T«sais*ifc. EMi&&ifia 

tf^fcJOSaSfU.. 01 3Btcfctt£I!Sfc.ktf ^LfcSMTfcS. 

gsss^rat. ^iitMPsa-yh'jxM^t [06c] 7ar?ijm&imMmams*itix 

m p s c «K±twi»fcEa £t:\im&mR. yay^tiix/xjitta^y^-y^-xyuy^t: 

Six. MPSC4 y7-y^yTr-v-3 VOfeKtfBPK? SSUJWJHT**. 

-**C-;*jW4jft;S*i4. fcvvr, 7o-y^EtCfcV> [06D] ro^ATTig&fflSS^flH&gfctfrLT 

t. T&Kr-^-xfcL mpscm yy-VxyT-~> *y hv-^^^ffflSS^^iut. 
aV4>?ft&£3*l&*9 h"7-?iSJtW*«y h7 30 7Uv?t$XXfJJlkmil4 y*-7x-X7Dy 

-^P^l^^c7)5aafflvx^£0a5:4i£-t?». 7*n j*Lfc3»ili'C&&. 

>y?F(C*>\,vC. dft^<D«igffl-?X?fcL FPGA4 [06E] Ta^A^fg&fiSg^^&ffi^LT 

yry^O-r-^a yt«|gWt:^flST'J>SMPSC>f *-y h7-:y-W^Ti85l^£*x*:. E?iJift^lSia 

yry^yr-^a ySriiiaWfc:l5S-rs<0t-H)-T* 7uy;/-i3«J:tfA:>Ji:ifc>H ^-7i-xyn 7 ?i 

«£^?7MX«£MPSCS«±K^jfttl>*: ^LfcUMT***. 

*>tcftjffl£ft.6. [07] 06t:^LfcFPGAHH<Drt:#>c7). (f&Bi-te 
[0059] Oh. #?&HM . r v^H&SI&itoF P mf&mmrt&M.-? -y7t:m£mz*UzmW®X'i> 

GA^yry^yx-v-ayJCKOid^T^^^BI 6. 

MI-wMPLC-fyry^yx-xaytc^Si-rs^ [08A] ^ox^H&aMth^FPGA-fyry 

jg*^£ff3^ikL mgklZbr>X\#8gm%?h [08B] {$SW&FPGA*-yhyxh<07r'Ol^ 

h. ftr>X. ZCDZoK&XVggX&Bit. SsftUc IEifc7)*:#>tf). XNFife^cOfiSr^LfeliiB^-r-J) 

£. [08C] 0^&FPGA*»/ hyxh<0#— <9CL 

[0iSwffi#rj:i}iBfl] Biea^^cT). xNFtfr4^fi£^L£e B Jl0-c;fc 

[01 A] 01A(i. fi^FPGA^g^ffifflLT. 6„ 

T^^giai^jeS^-rS*S(Ci>V^T^(S$/l.S [08D] 0^&FPGA*»yhyxh?)Jti-OIO 

xfynmrsLt^V^jVff)yx3-^-YX'hh. B!a&o;ttf>?>. XNFfiitt<om£*LtzW9imX'b 

[0iB]0iBii, m&FPGAmmtmLx: so s. 
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[08E] 0«Sto&FPGA*-y h bO?Dy ? K 
[ H8 F ] *m\<?>W?fi Ltz$m.Wr)F PGA, MPG 

a . m/izM psc^7?v ft<r)m®mm<?> vxh* 

[01 0] ftfc(r>Ti;?)l>MimcDmY<?)t:ibV>. FPG 
A>fy7'J^yf-y3^FPGA*7MJ^hK 

^ms^mpg A*.y h vx hsm^^m-tro^ 

[01 1A] 01 lAtt. «^6%rMPGA^>yh»JX 

b «7 r A )Vmj&r>tdh<r> l s LfEifroffl** lizm 
9J0T'J>&. 

[01 IB] 01 lBti. ff)ifitF5rMPGA*7MJX 
KO*-V 7 h C L SfS&<7)fc»OL S LgfficrMZ* 

[01 1C] 01 lCfci. 0«j*«3rM PG A* yMJX 
h tf) V 7 h C L Bt8£ttiafcO*tf><DL S LfBft?)ffi£ 

[01 ID] 01 lDfct MSKcMPGA^7 h*)X 
KD7 7 h I O B«Ji1tEifc7)jttf><OL S LffiifcOffifc 

[01 IE] 01 lEli. W*W&MPGA*>yH.7X 
hCOA ? P >y ?#E*y »J -|B&9fci6<9 L S Lg^COffl 



28 



[01 IF] 01 lFli. mm%MPGA*yhi)X 
hWG 9 O -y 9 MLV V HBfiOfctftf) L S Llffi&OiH 
^L^HH0TJ)-S. 

[01 1G] 01 1GI1 f^W^MPGA*7 MiX 

[01 1H] 01 lHfi, {d|$«^MPGA*7b^ 
h^CLBn- KEatofcftOL S Llffi&9*fl£* Lit 

io [01 2] *$fmfc&*mLx. fpga^ yy*) 

^yf-yayJ-MPGA^r^yf-ysX:'? 

v vyr-r&imtmtotzvm Lizmjmx't>& . 

[01 3 A] 01 3A{i x *»«Wj55*t£fflLfc, F 
PGA^f y/Wyf-ya yjMPGA^ ^TU-Xy 

>y 7"£0^ Liz 7 a-f-v- h X'hh . 
[01 3B] 013B{±, *^<O^SrffifflL^. F 
P G A A V 7 »J ^ y f- 3 y£ M P G A A V7 U jX y 

20 X^-y:7-£0^Lfc7O-?--r-hT#>S-> 

[fr^i^] 

2 7-?Af-ya> 
6 -X^^X^-y 
10 *5HKWx->yh 

13 f-^t'J 

14 mL'TlX-TVA?--*, V 



[02] 



[04] 



[06A] 



sm xassH. en loom. wow-Moan 

CFG. BASE f 

ere. cons f:o tic efr its sei- ax c 

Cffi. EBJATE F-ffl 
PW ft t X00S1X. 17 
P« Y. a MW9M 

ma 

STU X00O0X.Y. OF 

pm. 1 1. mm.6. o 
put at a mean. « 
en 

sm woscx.f, w 

PRU B029U.fi. 0 

pm ft a tomcf. g 

FJfl 

STH. B0290I.fi. OFF 

pm ft 0, noaoi.a. 4 

PIN. ft L WO290X.F. D 

pih ft L xoosu. a 

SEW. ft C ♦. ft 1 
FUSE, ft 7 
Plft 6ft L GUBMJESET-. 12 
FUSE. Gft -. 150 



« a 



OB 





a 

a 




► a 




a o 




o 


m 9 






o o 



[B8D] 



SJj, BOANE L IOBL UC-FH BU0*$CIA*J 
CFG. BASE Iff 



era cans tpjoaf: 

PDIU EBOJUEJ 

ma 

pm n Bajuex o 

BO 
DOC0 
DO 





a 


6 0 


6 c 






6 p 





[H8E] 



sm axjoc auk 

P» L 1 X00160X. 12 

m a a l jjl 4 

BO 

SY^ CU.AH GQJC 

pm n xooau, 3 

pm a a clobijl < 

BO 
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[01A] 



[05] 



(mlS) 



* rzimiXMmmzmm lt 



F PG A-f >T- > a > OA- K 

£{£ffl U Tt'S?^' A-f&atait© F P G A 



FPGAgfCCLBSCV^^T. 
F P G A-f >^';^t i/ 3 >0 

t&S-trA-y'W (LCA) Ei*£ 



LCAS^*. CLB^jJcCflOB 



I 




[@6B] 




[01 1A] 



£TOK 

anwe feral : 

DPUTS: KX12, BCSDl. WK STCH !£P£H RDH, RKX 8QJUC BCLttU ALE. 
GPDQ EPDG. SPIM. AD61. MSI. «J7L AWL MQL MSI KM. AMI. 
IGRST.DOtI ■ 

OUTPUTS: LXflEiW.P^Y.A7.^I^H^A2.lt^mAIB0.«70,AD4fl. 
WOOL A02Q. AO10, «i)b. BCCW. BCOCi, BCCffi. BOOM, DMEO : 



[01 IB] 

suacna: 

aOWUfc OBU; 

INPUTS: X00291X.GRST, IOK ' 

OUTWTS: XQ029QX: 

Lioi: axuxdcud, 0 : 

LWL* SY6 J[00290X . Q JBT. (STB S2D3. ttOMWOX.Q BTl * 
L101: SYBJ002SB.F. (teoSoTC W0290X.F) ■ 



(17) 



tWF7-254019 



[SIB] 



imec) 



1 



UT> =PJJBLfcCLBS. IOBS 
45 <fc VF P G AgB<DJSjB©M*fgi§ 



^BEUfcv*^ A-n- R AM 
SffCo-KLT, FPBASfO 



5 



[06D] 




[06E] 




II IE] 



«LJLU : 



(18) #^7-25401 



[03] 



(ji th) 

X 









FPGA-i 
mpga**M; 





[07] 




H**WfCMP G A-T 1/7 M >r— >a 

^-^-^fc^tfTSfcttKMPGA 
MAhie&.feJ:tfMPGA^-f':/^iJ 



MPGA5&J:fc:^^XJli* 




[08B] 



LCMET. 4 

POCK- LCWXjr. WL 4 01 LCi 

Ft* 01 GO 
WLRtl 

or. lanji l n 
ext. ioc j. a n 

EXT. B0B2J. I 39 

EXT. BDD1JL L 34 

EH. HEJW J. a a 

EXT, m J. I. a 

ext. sraj, r, 4? 

EXT. SEJBIJL t 17 
EXT. flEUTJL I. 31 
EXT. H1JL I. 29 
EXT. PO& JL L 43 
EXT. BOJDCL L 24 
EXT. BOiMlJL L 23 
EXT. A7JL ft S3 
EXT. IBJ. ft 41 
EXT. 4SJ. a 50 
EXT. A4J. Q 51 
OT. 13JL a 59 
EXt «JL (X 61 
EH MJL a SJ 
EH M JL a H 
EXT. U£J. L 3 
En. STOJ, L 36 

ext. flpucj. r, a 

EXT, ffWi L 9 

EXT. HE J. a 46 

EXT. JUS J, 8. 47 

EXT. 187 JL a. a 

EXT. «4 J, B. 49 

EXT. AD9J. a 54 

En. ADC J, ft 55 

En. M1J. a. 9S 

En. NXJJL ft O 

En. sou, % a 
En. acnij, ft 2 

EXT. BUB J. ft 65 
EXT. KCD1JL ft K 
En. QUBAUC5ET-. I, 44 



[01 IF] 



GtU ft * 

cnsr. 



FlOfc CU.U.GCLK 
FKfc Gnu,*-" 
FlOfc GCLKB, 

f«e auta 

Fflfc GCLKQ, 
Ftoe SOKE, 
Fl« GCUff, 
FLQfc GOJtfi. 
F102 GCUOt 

Fioa ecua 

Fltt GQJUL 




(GOJO ; 



II 1G] 



ttWXV**h*V FH£ 
0I5T. 



F1C GEWt^ 
FJ(E GGR5T& 
FlOfc GOSTCi 
FiOfc GGBSTa 
F102 GSfilE. 
F«* GflSTF, 
FiK: WET6, 
FlOfc G6B5TK 
Fitt GGfiSTL 
flfc 6GR5U 
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[S8A] 



[08C] 



CLB I/O |CLB D^-^ a > 


OLB 


CLfl as * ^/uEil 




aB I/O #- |CLBp>-* 3 j 


CLB 


CLB SftltfA.ailt 




CIB I/O tf-hS2*f ICLB 


CLB 




• 


CLB I/O #-M2# |Q5 p>-* 37 


as 


clb as^xji/E^ 


• 



IOB iftltf * 


IOB I/0#-h 
S if 


106 


IOB 






108 mm*?* 


IOB I/0#-h 


IOB 


108 






IOB 26 Hi * 7* ^ 


IOB I/O*— K 

id j£ 


IOB 


108 



g *E 



FP6A 



[01 1C] 



i btetsi 3.s : 

OPTICUS: HJL7ISOUCE-YB ; 
SUBNET*: 
OaiWt (HUB ; 

iBOJtfCLlBaWlHlXACU ; 
OUTPUTS: X00O16X. IRBLAYJ ; 

Mot : 

lYJ.F, OflOJWtXDOW6&; apoj^r J.F) : 



not ecuaa 

Hit iaeay j.y 

Lilt IflOAYjJ 
L302: 

is* sre; 

L302: SYS. 



CLB' 



.EXT. BCUKJ. I. 24 

a£ Ssf? 1181 L0WBl ■ u>Mlur J 

S SfSJSf a Sl tt * B1fiF1CSft KS: SET: QX 
CFG, EQUATE F—foSJ) 

CFE. EQUATE B-C5-IBSDJ 

pjx a L X00O1EX. 2 

PDi X. a X00O1EX 

PIU T. Qt IRELAYvJ 

PIH. A. I. ffiCUUfj. Z 

PS^ I. IBCUJOJ. 2 

syh mAY nr. of 
Pik i. L IteAYj.f. o 

E» 

stx mxtjx BUF 

PIH l l KUM.S. 0 

pjx a a homes; 4 

00 

STX I RELAY I F. NAW 

pjx a a D€urj.F. 6 

PJX I I IBOAIOJL 2 

PJX I I X0001SC2 
00 

SYH. IBBUTJ.SL NAM) 

pih. a a maarj.GL o 

BO 

StX JJBLiYJLG. NAW 

PJX 0. a IfeAY i.a 6 

PJX I. I IBCUiCA 2 

PJX 2. i IOUYjlL 0 

END 

EN9C0 

EWJ 



[H8F] 







F PC A 




may** 








« 6* 


SJFF 


L111 






DAT 


L1W 


MB 




AM) 


1312 


AM£ 




NAM) 


L302 


MB 




OR 


U12 


0R2 




MR 


L202 


we 




XOH 


L501 


XOR 




XNQR 


1512 


XNOfl 


I/O 


IBF 


HM 


BW107 




oar 


FDOt 


BCH6T 




0BUF2 


BOOB 


B0T6T j 




DfF 


FI01 > 


BJJHOT + 




QUIFF 


L617 


FD1S3K 




F001 + 


BflNGT * 






L617 


HHS3QX 




QUTFFZ 


Boce + 


B0T5T ♦ 






L617 


FD1S3DX 




OFF 


1617 


FD1S3QX 




AOX 


F102 


Dm 
Dm 




8CLK 


F102 



am aa. 

OflBJt BA. 

am ab. 

CLBAfi: AS. 

CLBAt AJ, 

OBil AO, 

CLBCA: CA, 

CLfiBE: BE. 

OBAt AE. 

CLBBft BB. 

CLBBF: BF. 



{^i.gr5uicu(aj. (xoc290xj 
— swrct — 



.zsasrua 

SAM&T2.SH5TB.IQ 
SAWT|fiRSTG,ia 
XD022CX.SA«ST3GHSn.ia 
X502J7X.SWH5T2GRSTJ.ia 

MOZafSAARSTJ*, GBSTA, KIXA) . 



WOgtt. SAWBTJL«5J^lSTE. 1CU0, 
^JLO^GRSTtTOJO. (KHB27i 
X0C226X. SWBTJLGRSTH. IOKBj . (015 J 
PWBT j» 012JL Q1U GBiF .IOXF). 




[01 1H] 

CLSLCAtt OA, tcum_A.Ljj}.o : }o&qad 

I WTB-ORTJEKTH) L5L DESCRUTIM ; 
i tib21sl 3.5 ; 
DPTIOfi KULTISOURCE-YB ; 
SIBCTW: 

ocTHAJt ctamo: 

Wm GQXACLK ; 
OUTPUTS 6C: 

L10L ACLKLfl. UOJQ. V. 



CLAOAO 
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II ID] 




DFUTC Htt£ BMC. BCflDl. Wl ST». SERE* FCH fCER 8CLUC. BCLAMX Ht. 

GPna srae cpiw. mm. «sl ion. jott mi m. /am. adoi. 



not kxi2 




1 IDOaBCOC, BCCKl. BOOS. BCCDS. 

Fiot dm ^ 
not BQOi 

FOOt OAW.U 

not M.rar 
FlOt sia.nol . 
Fiot SB^mfm.. 
Boot flaiY.ofluFioSft, urrat 
not KM.wj5*,\Xk.\wr 
not fra.fflOC.ITOi. 
Fiot Bojuc.iacrjnf . oojdq 



JOL tf. M. ID. UBOL A050. 1070. ID40. 
.... — -u^DKo ; 



CLBJft JB. _ 
FlOt BOHO.IB^ 

FDOt jj.oajr." 
fdo* to- 
rn* J6.G9JF. 
FOOt M 
FOOt A3 
FOOt AZ 

FOOt Al r -_. 

FOOt AO.OaflBLF 
FIOl: Af.iaf^ 
FIOl: GPIW 




[010] 



FIG. JO 



















&9 ftit/CKT 






i 




SB 3 






aB I/O *-M2& ICLB p*-? 3 > 


CLB 
« 








V 71- CLB 
* 




CLBsaai f^sa 


f _ I 






a a * * sa a 




CLB 






i 

\ 










clb & m * r * & & 


J 


\ 
i 
» 

» 




























OBo-Kl/O jfc.— h E « 


V7 KLfl 
* 






1 






















aB i/o *-h£*E laB^-^? 


CLB 




■ < 
i i 
i i 




» a * T * 
e s 


has 




cu as* r 


J ii 






- 




job anstT-A^ 


IOB I/0*-h 

£ & ■ 








a 1 
I i 

i 

i • 
i 












106 I/0*-h 

12 * . 








a 
a 
a 
• 

!-... 






h9-^l/Wy7h 1 OB | 
« tt e a (I/OA, KO 








■ 

i : 








IOB I/O^-h 








J 




























season,.* 






j 










♦ 




* 
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[01 2] 




FreeaBngY 

o oojoo o 

w y^f y^r 

oooooo 
oooooo 
oooooo 
oooooo 



[013B] 



1 



MPGASffi (niy-h. ^O^. 

MPGA*9 h »J^MBjii5 < tt/MPGA 



P M G ASfitDia5S«E l"t *C* * 9 4 X j| 




(22) 



^IB¥7-2 540 19 



I13A] 



1 


r 


F PG A4 >7>) * V 
S*?W£XNF*-r HJ 
(H 1 ACj>tf&x-7 


*^A-E) 



F P G M yzf*)* yf-i/a >f>W>C L Bfi 
F P G A- M P G ASftra-bAtSflU 
* * h 'J X hSEfcdtrM P G A* v b »M h . 



(1) ^ft-^xy^XLfcMPGAS®© 

(2) MPGAS«Lh©G*«tC/A^0 9^ 

') x MaiEici^r^sti^^c l b 

O-y—W a VfciJIATM P G ASjfiOJbt 



0 



[HaiB]¥JS7*lfl3 0H 
[*«ttEl] 



J**im%?-bTU4 (F PGA) ^ff Sr. W.r : J9tV 
(a) i£FPGA||ff£^^|£(C0!ffl-n>FPG 
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T. MFPGAggfcL 

w*-y <r-is±<?>mwt> tmtmiz&m ttzx/m 
fix- h t nmz^tixfzru^yj^m^mm^b 

^-7x-X/n.y? ( I OB) 

mZtfcmra-y? (CLB) b. 

SC L BCOA/Ui^- b t a I O BcOA/tU^- h 

t zmiRmzmmmLTm i ^-^is^fflT^tF p 
g Amm^mhm^mmm-hm i y h 

•y^-fc fclSffrS^fcS^tS^'y^-i'**-^ 

(b) SFPGASIfffcWLTFPGA^ y h'J^h 
£4j£-t£K|ira>^T. MPg«*S:F PGA*>y h y 
*MJL KFPGAHffT^Jffl$^#iECLBtJt^ 
SCLBfffi*. ^EFPGAHff-C*!lffl§ill»«-i$IOB 

10 BIB*. St^FPGAilSrtt^liO 

^mcwmmx* y?-tz£*)imt2tiz>. mmmz 
tuzc LBtmmmztiti i oB^A/a^-h^ia 

(c) MMPLC||ff£aj£t-&*:#>fcfliffl$ftSM 
P LCSSt M P L C ?4 f y >J *WM-4gWC*r> 

t\ MMPLcg-ud4>&< 1 t> lo^ffliaaaw^ 
. mm p l cattuttiakoy 7hCLBt «»«y 

7MOBi *»JW"*fc«>fcK3«Sr< fc t> l ~?tf>fflS 

m t*tthm&&£thK*>ir-*;tt^ mm 
plc a kms* i com^* vbv—r \&mwizft% l 

fc. ^2<OH^3ISOifi-Cft^^gB}S!R-ri.^2^fi 
^*«y #ay>fcLB2i 
tf#My 7 h i o BjigM p GKwmzwmwm^. 

(D* ? yAXmWtt Z. b TMl^&< t i> 1 ^WffiS 

mmis^Mza^xmwzmmx'hh a/hjtj*- b 

(d) MMPLC§»|ffK*f-fSMPLC*-ybyxh 

Hemp l cgSLtfc®j££ *i #My 7 b c l b iz 

MM P L C * y h y X h rtT-#^$nS My 7 h C L B 

ox/umx- b rtssm&vm-z v y b c l b jg^ 
ftlBS&fc. 

MM P L CS«J:(C^§it&K#«.My 7MOBC 

^trsyyMOB^at. 

MMP LC*-y h 0XbftX'®fe$1zmVy MOB 
<9A/aj;>J*-h<D$fai£*$£tSy 7 1- I 0B$£ 
ttlB&i: ££OMMP LCHfft»tSI©®6W2:^ 



p Lc^-y h y x htiiMP lc 75 y ^ffiffl-ts 

MM P L C W8±<F>&U.V y b C L BAXS&mV 7 1- I 
OB<oti8W&EH£ft^6imtilflL &tfMy7h 
C L B«^tt^at/My 7 h I O B#M£ttlEi£«sH 

tmc l b fcs 1 o B<7)A/&ji#~ b zwrnzmz 
km p l c mLtwm^ffl&m^&jmktimx'h o 

T. MFPGA||ffWiat^^l>ffl*«%:ffi^«g* J 
MMPLClifftfcuTflltWfcfiysSfu iftfcjy 

MFPGAfcMPLC ^TO^c0tilgW^tt*qi|ji:$ 

(it#«2 ] 1 tCiaKO^ffifcfcV^T. M8R? 

(a) fcfcvvc. SBKR3jK:FPGAiga*«5feR: % 
MCLBat^I 0BKJ:yffiffl$n$!t«>^^O-y^fi 

S ? o »/ :? ft^±j£i£gfc . 
M^o-y^fl^ *<7)|*il;:i>vvCMCLB&tnOB 
'^ffiSiR-Tl.m 1 0«i*<9Sig*?5:?i-f S ^ Q y 

MS^iMtcMSK ( d ) <mtz . 

MM P L C * -y b y X MM P LC»R±C7)M^ n 
•y ^ fi^«#S«0Ei* t MM PLC mSLkcom? o -y 

^Kr-^-xA^ MMPLCS«±c7)M^n-y^ 

m^>m.^&tm*vbm^£&^&<?Mmm®m 

&ft£.-t&&ffimt . MMPLCfflSJi<7)M^a-yiy 

£mz-&tfz.bz¥mb-t&jjm. 

imm3 ] mm 1 (cenaaisfcevYc, g»g 

( d ) ^>t. 
M^H^ilJtMPLC^-yhyxht. MFPGAUff 
5rHS-ti»|gtCfiJfflL^^MF P G ArtgpcO&C LBtC 

y 7 h c l Bnmtui zmz^tj z t nm 
b-rz-mk. 

[is^S4 1 mm 3 timo-m&z&^x . § ^ 

( f ) MMPGA»g±^M^^7-f xm*i&m-h<r> 

( g ) mm PGAssLtoM* ? y^xmzmm-ztz 
Mzws&zix!zmmm^x9(mzm-tm 
miktsz-btmLb-th-m. 

mms i n*« 1 (ctBiss^-^ffifcfc^T. mmp 

LCHfif* { VX^7 , O^ApJfig^^'-hr^>f (MP 
G A ) HfirT'i> y. MMP L C£g#M P G AmX'h 



(24) 



0. -eLTSMPLC^T^'Jfr'MPGA^-f 

im$mi ] mm. 1 izwmnmizaux H km p 

LCHfr*^^^TP^7A"rfig^rg^-fe^ (MPS 
C)*fifT'*)0. KMPLCggtfMP SCOT'S) 
"9. ^L-CMMPLC^^y^'J^MPSC^^yy'J 

[it^«8] mim2izw&mmzi5^x. mm 
T-f^-xemmmz. m&v? b c lb**kf p 

tx-hmMPLcmLt^mmsizmm^ti. # 

b I OB#^FPGAS«_bO*tJS-rS I OBCO 

wmmizwmzti. KMPLcg8Lto#K7oy7 
m^^m-wmv p g kw&tmm-h 7 n >y 7« 
^£&mvmtmmt mmzm t -c&skm p l 
c»g±coi*iawfiafci*s$^.. *ltkmplc« 

p g hm±mmh 7 o >y ^mmmrm^mt 
mmizm txhhMM p l cmsLhcomtms&iz®^ 
xMmzti&zbztmik-t&ijm. 

J&Bfcy-YTVl (FPGA)Hfr£. Ifi^^* 
^a^H-cO"7X^7"o^5A"Itg^i^Hr;P (MPL 
C ) Hfft^^5fcto(0*atfcV^T. 

(a) aFPGAHff^l£-ri.|gfcffiffl^FPG 
ASjflJjcfclXF P G A7^f 7*5 >J ^§S?i-&gPgT-S>o 
Tv KFPGAgSJi. 

K^-y *-v±jnmkn\:>bfMmi l zm&LfzA/& 
73*- h fc rta5t:^-^tL/>:TD^5A«r|g^i&aiilffifc 

^-7i-^/07? ( I OB) b. 

m,t £*ti?hir?&mi<?>7v?y^mx'&fm 

m%t&m7n-y? (CLB) 

KC L B<7>A/&JjX- h i:K I O BOA/JfctJtf-b 
fc SrSHRWfcfflSS&LTSg 1 (Oft^S^-CKF P 

GAmmizmim^immm-tmKom^y}- . 

v+b. 

KC L BRV I O B tZ£ 9fiyfl$fc.Sfci6<7)7 O •>/ 7fl 
tt&J&tl 7 n y m^liU&^&k . 
K7 o -y 7iitrtTKC LBXtf I OB fc&S&jgJK-r 5 
£tf><9S[S 1 O^Rco^m^^^^S 7 o y ^ft^ffi 

(b) KFPGA||firfc*tl/CFPGA*yhyxb 

mmm. mPGAmxmmztihm.cLBi.zn 
-rscLBiE^. mpGA$mxmmztih&mio 

BtJftS I OBtt &t^aFPGA^Srt(cM^2 
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j^mmimxj y+izx*)ir®kzti?>. mm 
fflzm-Ztis><zwj5m®m%.i-&#- bmm.it 
( c > kmp LcmfHimt&tcMzmmztLm 

PLCgSkMPLCyJT'yyZWiKt&ffigX'bi 

x.mp Lc§ijgii4«5r< 1 1> i ^mmtvKjv 

£#L. SMPLC»«±tc^g[<7)V7hCLBt1Sa 
W7HOBk *1&m-ht&>\,zW&ts:< b 1> 1 

KM P L C WiZWm 1 tfHtt* 7h7-? fcifeSWfc:** 

gut:, m 2 <m^mmn®x'm^zimMm-z>m2 

<?m*T* y b "7-7 W&BfthlShte.. #K7 7 h C L 
B&t*gK77 b I OB«KMPGAaStCftfi[$il^ 

t$^xtt5.&mm?h&A/tiiJ]x- b j-wl. 

(d) MMPLCHfffcJtrSMPLC*-/h'J^h 
££j£-f6gprC&-?T. iMPLC*7 hyxhfcL 

km p l c sK±ic»j&$ «av y b C L B IZ 
m-&vybCLBm£t. 

KM P L C * y h U X b WT-#S? *14KV 7 b C L B 
©A/ifcfcjK- K««ttS:«fJ&r4 V 7 h C L Bg^ 

mmphcmniizm^tit^^mvy b i objc 

KM P L C * h y X h rtT'1$5£ £ ftSK V 7 M O B 
OA/*^^-b«7)g^tt5:^-r*y7M OBgi 

(e) (1) aFPGAHff£fSK3*4Bfc«J8l, 
ft V\ KF P G ArtO#KC L B tifrS V 7 hC LB 

(2) ttMPLCfflKJit:<aaW-4K^Oy^«-% 

(3) KM PLC*«U:fc{HW-*K*u 
ffi^jt<0lBai: 5rKM P L C * h >J X h tHui S^t 
izX r>T30g$il*:M P LC Sr^jfi-T^gpgi: . 

( f ) mWr-f^-xitefrt ht&tzms&ti 

fcMPLC^^ b'JXf- Sl^KM PLCy-(7y^t:m 
m?&fflgX't>~>X. KJ^Kr-^^-xJi. 

hCL BtfHfcSWSrK*, 4HKV7 MOBfl 
HfflftWrEB. at/KM PLC W&±<rmc7 n -y 7 ft^ 

m^-y^m^mm^mm^mmib. mvy 

hCLB«^ttlBatKy7 h I OBSSH£E£C&-> 
TKC LB tK I OB <0A/!fJ*!K- h t ^fflSfi^t 
SKM P L C±<DfIWF&fc ^«£-r S»ttffi^T'*o 
T. KMPLCS«±OKy7hCLB. KV7M0 ' 
B. ^fcK7n-,7fi^4ifig#giO!B)SWftgEa^. 



m p GAWisLtcmm-hm 7hCLB. nm-h 

IT/7 b I OB, AVftfc?&7n y?m^&&&®co 

thWimm^m? o y tm&mM p l cn^rt 

{CHffWt«»$it. -IftfciOKFPGAkMPLC 
(g) KMPGA^tOK**:MX'Ji£J{&£-fi>l£ 

[fisfl 1 1 j mm. i o tzwmumzti^x s 

( h ) KMP G A*«±COS^ * XMiBfS.-? 
*>£K^3ix£5^J«fflvx?o«£<^^Sg 

i m$m 1 2 1 mm 9 ki af&Txfratcfcv . km 
PLcmftfvxfrvry&Bimzy-bTuj m 

PGA) mfX'h *) . KM P L Ct£fi#M P G AtggT 
*l/CfSMPLC5-f ^7U* s MPGA7'f ^5 

y T'& & £ t £*#iak-f 

PLCH^T*>'-7X^T0^5A"I||^^-fe^ (MPS 

c > mfx-h mm plc §£b#m p s c$mx$> 

0. *LTKMPLC7477l)**MPSC7-f77y 

x-h&ztzmit-r&ijm. 

y^mzy-bruj <fpga) mft*. Wrf-? 
>\4mm\<D~?x-7y-n7-7£.«fm%i&m-t/i> (mpl 
c ) mtcsa&irsfctocoriytf i-^assk-fsv- 

KF P G AUff ^aS.-fSIKtfiWB-tl,fctoCOF P G A 

^m&wf pga^ 7yv mitzmm-tmm 
m^it^bnmmvmtth^x. KFPGAgg 

K^-y ^-^'JKOS&oey fc ifrffffltrei L^A/tB 

;y--7x-X7o-y? ( I OB) k,- 

m+Mmyv-y? (clb) k. 

KC L B<0A/aj*^- h kK I O BcoA/tfc>Jtf- h 
kSrSU?Wtffl5«MtT. MFPGAS«Ui£»fg 
S^^TIg^Mt^tF P G A§SSiC*>JtS>{t^£&ft 

Mra@E8*gw t KMP lc ^iss-r&isgtfflffl^^ 
sts^^iutMP l cgH&tfM p lc 75 y 

flHS£36fcffittU KMPLCgSli. 4*Sr<ktl 



t#giff7-2 540 19 

mwmm^ivt mm p l c a«±fcfflR»y 7 h 
c l b timwv 7hob m\ttht&izm?%< 
k i> i^<?>mm$mi''^Hz}i^xwRmz$fflztm 
himKWTv* k sfcausiip Lcmm&frt 

h^vf-iSOr*. KM PLCrtfcKWl 

SrgffistR-rs^ 2 <oft-^* y h y-? *mmht3t> 

tZ. &KV7hCLB&t*frKV7MOBk);KMPG 
A««(Ctf»^^«<7)^ * 7 >f X«£f£tt£ £ k'T 

wamai&^&tzmftMzjm i . kf p g ahs^« 

fflLTMFPGAHtTt^trSFPGA^ y hyxhit 

*!y!^gT'£>o-C MFPGA*7hy^Ml KFP 
G A|^f(Cf||UJ$^^#aC L B tZftthC L BfS^ 

k. isfp g Amfrizmm^tih^m i o b tzm-& i 

OBieak.KFPG A^Mrt^tK^ 1 C9ft^* y h 

wm^i vwzxvmHzztiz. wmmziiKci. 
b twmm ztit: i o BoA/as*^- h^ratiti? 

Kt-q^7 A3ii£tS?8*!iS^&li$ fefc, KM P L C 

gmma-rmMPLcmmzm-ZMPLc^v b 1 
y^.hSr*-t^2c7)ts^iiii^iatL. KMPLc*>y 

SMPLClSil:»tl^lMV7 hCLBfc 
«i-SV7bCLBEiak. 

gM P L C * y h 'J X h MZftfeZtl&m 7 HC LB 

<oA/aj^j^- h <vmm&mjzt& v 7 b c l Bmm 

mMPLcmL±izBtfLZti&K$&mv7 mobc 

m-&v7bioBm&t. 

mm p lc * y h y x h rt titg^iisKv 7 m o b 

wA/aj^^-Kog^tt^s-rsv^b i ob«^ 

mmt^istimmm^m^isixii*). *lx. 

m7ci77&znt:ffiW!m^m*m8iiin*iMPL 

C * »/ h y X h k KM P L C y A 7* 5 y SrfcJfH- SJ^R 
T-^^-x5rJg^4ifiEL, K^«r-^^-x*s, 
#KV7hCLBk«-Ky7M OBkK7n-y?ftt 

KV7 hC L B Jf$H4iS*&tfK V 7 M O B«^tE 
*E£fs^TKC L B kK I O BiOA/ai^^- h $:ffl2 

mm- him p l c±oft-^g»<o!feaKrs:gs8^5r 

^^t^tt<S$8*^^r0. KFPGAHfir^KmiO 

vbv-7 \zm&&mftmfi*mmmM p 
Lcnffrtom2c7)ft^-/ hv-^rttcnawtffi^ 

^tiOKFPGAfcMPLC^rOSOlSfig 
W^lffiS^SIi^^ CI k Jr^k-ri. ny tjL-^S 



(25) 



(26) 
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1 5 j mm 1 4 fcEa*>i&wc*jv vt . ^ 

FPGAHB#jgfc. 

•t&is i wsaosssH 1 ? n >y ^<t^ie« 

KC L B&tfS I OB££r>xmiZil& >y 
V -b -y HI-t£j£#&k 0 . 

7ft^fej£?8<DfB!Bk§EM P L caHLh^K^ n >y ^ 
©#»iSI«t«)i!je*5^t:*tJ3QeS*ifcMPLC* . 
•y MJ X h *4J**&#«£#** 

P LCW*±<m7 Dy ?fi4&J&¥R0ttaftBI& 
#5£U MMPLC»g±O^O y^ft^ 



MPLC**MJ*HC. KFPGAHff*l»t6R 

fcttffls^^KF p g A^srt«o#gc l b £*t? * 

V 7 h C L B SrigJirr fefc*tr£ k £#®k 
fflt&R l 7 ] ift&H l 5 tlB®«o^xxAtfcv^ 

[Iftgfl 1 8 ] Wmm 1 7tcEK^xXxA(ct>V^ 
KM PG ASHRliWBtX * XJg*»Jftt4#R* § 

[ 1 9 1 wmm 1 5 cehos'.x? acuh 

T. SMPLCH?W^^ra^5ATtri8^-h7 
M (MP G A ) HffT'J)'). KMPLCHa^'MPG 
AggT'&O. ^LTSEMPLC^^UtfMPGA 

[fs*«2 0 ] m»n 1 stcfssiovXTAfcfcv* 

■C. KMPLCf8fT#v;*?:rn^9ijgttfciWteA' 
(MP SO HffTfcO. ISMPLCgg#MPSCg 

a-cfco. -eLTSMPLc^^y^'j^MPsc^ 
7^ u -eft a i t *«afc -r & yxfA . 



